Cresol isomers: comparison of toxic potency in rat liver slices.
A comparison of the toxicity of cresol isomers (o-, m-, and p-methylphenol) was carried out using precision-cut rat liver slices as a test system. At equimolar concentrations p-cresol was the most toxic isomer. A 5- to 10-fold higher concentration of either the o- or m-isomers was required to observe the same degree of cell killing as p-cresol. The toxicity of p-cresol was inhibited by the thiol precursor N-acetylcysteine and was enhanced by pretreatment of liver slices with diethyl maleate to deplete glutathione. These treatments, however, had little effect on either o- or m-cresol toxicity. p-Cresol rapidly depleted intracellular glutathione levels, while the o- and m-isomers depleted glutathione to a lesser extent. [14C]p-cresol was metabolized to a reactive intermediate which covalently bound to slice protein and was inhibited by N-acetylcysteine. In microsomal incubations covalent binding of [14C]p-cresol metabolites was also observed. This binding was inhibited by glutathione and resulted in the formation of a glutathione conjugate. In the absence of glutathione, p-hydroxybenzyl alcohol was the major microsomal metabolite formed from p-cresol, but this compound was not toxic to liver slices at a concentration of 2 mM. These results demonstrate that p-cresol is the most toxic cresol isomer in rat liver tissue and that its toxicity is dependent on the formation of a reactive intermediate. The results also suggest that the mechanism(s) of toxicity of the o- and m-isomers may differ from that of p-cresol.